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WHAT IS CLAIMED IS: 

1. A methad of fabricating a solenoid assembly for operating at 
multiple supply voltages anVibr suppressing voltage transients in a power supply 
voltage, said method comprisiite the steps of: 

physically configuring a module for use as a mounting device for the 
solenoid; \ 

mounting the solenc^d to a frame using the mounting device; 

electrically configurings the module for a desired solenoid performance; 
and \ 

configuring the module ta respond to commands sent from a remote 
location. \ 

2. A method in accordance Vith Claim 1 wherein a full- wave bridge 
rectifier including a plurality of diodes, said step of electrically configuring the 
module further comprises the step of converang an alternating voltage to a direct 
voltage using a full-wave bridge rectifier. \ 

3. A method in accordance with Slaim 1 wherein a full- wave bridge 
rectifier including at least a plurality of silicon controlled rectifiers and a plurality of 
diodes, said step of electrically configuring theXmodule comprises the step of 
converting an alternating voltage to a direct voltage u&ing a full-wave bridge rectifier. 

4. A method in accordance with ClaiiA 1 wherein a full-wave bridge 
rectifier including a plurality of silicon controlled lectifiers and diodes, and a 
controller is electrically connected to the plurality of silicon controlled rectifiers, said 
step of electrically configuring the module comprises tne step of turning "on" and 
"off 5 the full-wave bridge rectifier by controlling the plurality of silicon controlled 
rectifiers. /\ 

5. A method in accordance with Claim 11 wherein said step of 
electrically configuring the module comprises the step oA filtering an alternating 
voltage using at least one of a free-wheeling diode, a common mode choke, and a 
metal oxide varister. \ 
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6. A I method in accordance with Cl^im 1 wherein a resistor is 
electrically connected Vn series to the solenoid, said step of electrically configuring the 
module comprises the step of selecting a resistor value for the series resistor. 

7. A m&thod in accordance with Cl^im 1 wherein a resistor is 
electrically connected in series to the solenoid, said step of electrically configuring the 
module comprises the steA of maintaining a constant voltage across the solenoid by 
increasing the voltage acros\the series resistor. 

8. A method \n accordance with Cl^im 1 wherein a limit switch is 
electrically connected to the solenoid, said step of electrically configuring the module 
comprises the step of determining the solenoid's plunger position using a limit switch. 

9. A method in accordance with Cl^im 1 wherein a Hall effect device 
is located in proximity to the solenoid, said step of electrically configuring the module 
comprises the step of determining tH^ solenoid's plunger position using a Hall effect 
device. 




10. A method in accordance with Claim 1 wherein said step of 
physically configuring a module comprises the step of configuring the module with 
attachments including openings. 

11. A method in accordance with m 1 wherein said step of 
physically configuring a module comprises tl^ step of fabricating the module from at 
least one of a plastic and a metal. 

12. A method in accordance with CJrfim 1 wherein said step of 
physically configuring a module comprises the steip of configuring the module with a 
plurality of electrical terminals. 

13. A method in accordance with IfcJ^iim 1 wherein said step of 
configuring the module to respond to commands ^ent from a remote location 
comprises the step of electrically connecting the module \) the Internet. 

14. A method in accordance with Claim 13 wherein said step of 
configuring the module to respond to commands sent from a remote location 
comprises the step of configuring the microprocessor to ex^ute a program. 
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1|. A method in accordance with Clarim 13 wherein a communications 
device is electrically connected to the module said step of configuring the module to 
respond to commands sent from a remote location comprises the step of accepting 
commands from atYleast one of an internet, an intranet, a Tl line, a dedicated phone 
link, a DSL line, am ISDN line, a communications cable, satellite technology, and 
wireless technology.' 

16. A\ method in accordance with Claim 1 wherein said step of 
configuring the module to respond to commands sent from a remote location 
comprises the step of configuring the module to store the solenoid's plunger position 
in memory. 

17. A meraod in accordance with 0aim 1 wherein said step of 
configuring the module toXrespond to commands sent from a remote location 
comprises the step of configuring the module to store the solenoid activation state in 
memory. 

18. A method m accordance with 1 wherein said step of 
configuring the module to resp&nd to commands sent from a remote location 
comprises the step of transmitting^ requested information stored in memory to a 
communications device for transmission using at least one of an internet, an intranet, a 
Tl line, a dedicated phone link, a DSL line, an ISDN line, a communications cable, 
satellite technology, and wireless technology. 



19. An apparatus comprising: 
a module comprising a mounting surface; 
a plurality of terminals; and 

a plurality of attachments, \ said mounting surface having a 
25 circumferential shape to mechanically connect to a solenoid, said plurality of 
terminals extending along a longitudinal axistof said solenoid, said plurality of 
attachments extending radially from said solenoid.) 



20. An apparatus in accordance with Claim 19 wherein the solenoid 
includes windings, said module electrically connected to said solenoid windings. 
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An apparatus in accordance with Clatfn 19 wherein said module 
further comprise^ an electric circuit housed within said module. 

22. \ An apparatus in accordance with Clafm 21 wherein said electric 
circuit comprises a|full-wave diode bridge connected to an alternating voltage source. 

23. An apparatus in accordance with Clafrn 22 wherein said full-wave 
diode bridge compris\s a plurality of diodes. 

24. An Apparatus in accordance with Claim 22 wherein said full-wave 
diode bridge comprises \t least one of a plurality of silicon controlled rectifiers and a 
plurality of diodes. 

25. An apjJ&ratus in accordance with Claim 24 wherein said silicon 
controlled rectifiers 5 (SCRsb gates connected to an external controller, said SCRs 
configured to turn said full-wave bridge "on" and "off. 



26. An apparatus in accordance with Clsnm 21 wherein said electric 
circuit further comprises a plug-i\ resistor, said resister electrically connected in series 
to said solenoid. 

27. An apparatus in\ccordance with Claim 26 wherein said resistor 
configured to be a potentiometer. 



28. An apparatus in accSwdance with Clpim 21 wherein said electric 
circuit further comprises a transient voltag\ protection circuit. 

29. An apparatus in accordance with Clatfn 27 wherein said transient 
protection circuit comprises at least one of ayfree-wheeling diode, a common mode 
choke and a metal oxide varister. 

30. An apparatus in accordance with Claim 21 wherein said electric 
circuit further comprises a Hall effect device locate\in proximity to said solenoid. 

31. An apparatus in accordance withVUlairn^l wherein said electric 
circuit further comprises a limit switch electrically connected to said solenoid. 

/ 

32. An apparatus in accordance with Clkim 30 wherein said electric 
circuit further comprises a microprocessor electrically connected to said Hall effect 
device. 
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33. AnVapparatus in accordance with Cla^n 21 wherein said electric 
circuit further comprise^ communications device. 



30 



34. An apparatus in accordance with Claim 21 wherein said electric 
circuit further comprises said microprocessor interfacing with a memory. 

35. An apparatus in accordance with Clai^34 wherein said memory 
configured to be at least one of a volatile Random Access Memory (RAM), a 
nonvolatile Random Access Mjemory, a Programmable Read Only Memory (PROM), 
and Electrically Eraseable Readonly Memory (EEPROM). 

36. An apparatus in accordance with Cl£iim 34 wherein said 
microprocessor configured to be\at least one of a microcontrollers, a reduced 
instruction set circuits (RISC), ai^i an application specific integrated controllers 
(ASICs). 

37. An apparatus in accordance with Claifn^l wherein said electric 
circuit further comprises said microprocessor executing a program. 

38. An apparatus in accorcUince with Cla^m 21 wherein said electric 
circuit further comprises said microprocessor executing a program to store a plunger 
position of said solenoid in memory. 

39. An apparatus in accordanceVvith Cl^im 21 wherein said electric 
circuit further comprises said microprocessor ^cecuting a program to store said 
solenoid activation state in memory. 

40. An apparatus in accordance witAClaim^l wherein said electric 
circuit configured to interface to at least one of an iirtemet, an intranet, a Tl line, a 
dedicated phone link, a DSL line, an ISDN line, a aWnunications cable, satellite 
technology, and wireless technology. 

/ 

41. An apparatus in accordance with Claim 21 wherein said electric 
circuit comprises a communications device interfacing to at least one of an internet, an 
intranet, a Tl line, a dedicated phone link, a DSL Ime, an ISDN line, a 
communications cable, satellite technology, and wireless technology. 

/ \ 

42. An apparatus in accordance with Cl^im l\ wherein said electric 
circuit configured to accept a command transferred from at leastVne of an internet, an 
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intranet, a Tl Vine, a dedicated phone link, a DSL line, an ISDN line, a 
communications c\ble, satellite technology, and wireless technology. 

43. &n apparatus in accordance with Claiin 21 wherein said electric 
circuit configured to respond to a command from a remote location using at least one 
of an internet, an intranet, a Tl line, a dedicated phone link, a DSL line, an ISDN line, 
a communications cabl A satellite technology, and wireless technology. 

44. An apparatus in accordance with Claim 21 wherein said electric 
circuit configured to transmit said solenoid's plunger position to a remote location 
using at least one of an internet, an intranet, a Tl line, a dedicated phone link, a DSL 
line, an ISDN line, a communications cable, satellite technology, and wireless 
technology. 



45. An apparatusMn accordance with Claim 21 wherein said electric 
circuit configured to transmit said solenoid activation state to a remote location using 
at least one of an internet, an intranVt, a Tl line, a dedicated phone link, a DSL line, 
an ISDN line, a communications cablk satellite technology, and wireless technology. 

46. A solenoid assembl\ configured to actuate an automatic transfer 
switch, said solenoid assembly comprising^: 

a solenoid; and 



a module electrically connecteAto said solenoid. 

20 47. A solenoid assembly in accordance with Claim 46 wherein said 

solenoid includes windings. 

48. A solenoid assembly in accordance with CJriim 46 wherein said 
module comprises a full-wave bridge rectifier, transient voltage protection circuitry, a 
resistor module, a Hall effect device, and a communicaj^ms device^/ 

25 49. A solenoid assembly in accordanceXwith Claim 46 wherein said 

module further comprises a microprocessor, memory, and\a program/ 

50. A solenoid assembly in accordance with Clmm 49 wherein said 
memory comprises at least one of a volatile Random Access Memory (RAM), a 
nonvolatile Random Access Memory, a Programmable Reac^ Only Memory (PROM), 
30 and Electrically Eraseable Read Only Memory (EEPROM). 

-14- 



ll-SW-4905 



# 




51. A\solenoid assembly in accordance with Cl^um 49 wherein said 
microprocessor comprises at least one of a microcontrollers, a reduced instruction set 
circuits (RISC), and an application specific integrated controllers (ASICs). 

52. A solfenoid assembly in accordance with Cl^im 49 wherein said 
microprocessor configurecftto execute a program. 

53. A sole^^d assembly in accordance with Cla^n ^49 wherein said 
microprocessor electrically connected to a Hall effect device. 



54. A solenoid Vssembly in accordance with Cla^n 49 wherein said 
microprocessor configured to execute a program to store a plunger position of said 
solenoid in memory. 

55. A solenoid assembly in accordance with (^laim 49 wherein said 
microprocessor configured to execute \ program to store said solenoid activation state 
in memory. 

56. A solenoid assemblyVn accordance with Claim 48 wherein said 
full-wave bridge rectifier electrically connoted to an alternating voltage. 

57. A solenoid assembly in Accordance with Cl^im 48 wherein said 
full-wave bridge rectifier comprises a plurality \f diodes. 

58. A solenoid assembly in ac^rdance with Cj/aim 48 wherein said 
full-wave bridge rectifier comprises at least a plui^lity of silicon controlled rectifiers 
and a plurality of diodes. 



59. A solenoid assembly in accordance with Claim 55 wherein said 
silicon controller rectifier's (SCRs) gates electrically connected to an external 
controller, said SCRs configured to turn said full-wave ^dge rectifier "on" and "off. 

60. A solenoid assembly in accordance with Claim 48 wherein said 
resistor module comprises a plug-in resistor, said pljpg-in resistor electrically 
connected in series to said solenoid. 



61. A solenoid assembly in accordance witl\ Claim 57 wherein said 
plug-in resistor configured to be a potentiometer. 
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62.1 A solenoid assembly in accordance with Claim 48 wherein said 
transient voltage protection circuitry comprises at least one of a free-wheeling diode, a 
common mode choMp and a metal oxide varister. 



63. A solenoid assembly in accordance with Claim 48 wherein said 
module further comprises a limit switch, said limit switch connected to said solenoid. 



64. A s©lenoid assembly in accordance with Clmm 46 wherein said 
module interfaces with ajt least one of an internet, an intranet, a Tl line, a dedicated 
phone link, a DSL line, a|i ISDN line, a communications cable, satellite technology, 
and wireless technology. 

65. A solenoid assembly in accordance with Claim 46 wherein said 
module comprises a communications device interfacing to at least one of an internet, 
an intranet, a Tl line, a dedicated phone link, a DSL line, an ISDN line, a 
communications cable, satellite technology, and wireless technology. 



66. A solenoid assembly in accordance with Cl^im 46 wherein said 
module configured to accept a command transferred from at least one of an internet, 
an intranet, a Tl line, a dedicated phone link, a DSL line, an ISDN line, a 
communications cable, satellite technology, and wireless technology. 

67. A solenoid assemblV in accordance with Ckum 46 wherein said 
module configured to respond to a commstad from a remote location using at least one 
of an internet, an intranet, a Tl line, a dedicated phone link, a DSL line, an ISDN line, 
a communications cable, satellite technology\and wireless technology. 

68. A solenoid assembly in accordance with Chfim 46 wherein said 
module configured to transmit said solenoid's ralunger position to a remote location 
using at least one of an internet, an intranet, a TlYline, a dedicated phone link, a DSL 
line, an ISDN line, a communications cable, \atellite technology, and wireless 
technology. 



69. A solenoid assembly in accordance with Claim 46 wherein said 
module configured to transmit said solenoid activation \tate to a remote location using 
at least one of an internet, an intranet, a Tl line, a dedicated phone link, a DSL line, 
an ISDN line, a communications cable, satellite technology, and wireless technology. 
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